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Description 

"Hie irwenuon relates id a composite yarn tor the 
manutactur of cut resistant amctasnavmg a cuwe»st- 
ance ot at least 1 0 units according to ma French siana* 
aid NF S75-001 . wmch comprises ax least one strand of 
w*B and ac least one fiber yam. Suen a compose yarn 
is Known from 6£VA-2.018,323 Tne Known composite 
yam has a tongftucknaj core comprising at least one 
strano ol wire and two or more fiber yams wrapped 
around said longitudinal core 

Sucn a compose yarn re also known irom US 
4777 789. 

Composite yams wjin n»gh Cut resistance are used 
«. for example, garments intended to protect persons 
working m me meat ndueuy. me metal industry or n tne 
wood industry from being cut. Examples or sucn gar- 
ments are cpoves, aprons, trousers, cuffs, etc. 

A disadvantage or tne known cur-resistant compos- 
no yam is mat ft £ not very flexible- Because of tnta. 
garments comprising tne composite yam are not very 
comfortable and greatly obstruct me wearer m nrs acwv- 
rtws- 

The ffivenwan provides a composes yam thai 
presents this disadvantage to a considerably reduced 
extent 

This * achieved because m me composite yam ac- 
cording to me InvenDon me fiber yam ts a spun yam 
comprising at least staple tjdtbs or a poryotetm won a 
wetgm average molecular wsigw ol at least 600.000 gr 
rTKMoano^maimeaxnpos«eyamrSTwisieo\ Anadd»- 
tionaj advantage of me composts yam according to the 
invention is mat It can be produced in a Simpler manner 
man ma known composite yam Anotner additional ad- 
vantage of tne composite yam aocording ]o me inven- 
tus is that as cut resistance *s retained at a brgh level 
alter prolonged use or alter frequent washing ot an ar- 
ticle composing me composite yam. in OE-Ari .560.228 
a compos to yam *s described navmg a sptraitwtst st rue- 
lure ?. e. a longrtudmai strand and a strand spiral ry wound 
around the rongnudinaJ strand This composne yam is 
for usb as a ty record. Noming is disclosed about m* cut 
resistance ot said composite yam. 

Preferably, linear polyethylene is used as poryoietm 
(or me staple fibres of me spun yam. unear poryemyi- 
ene is here understood to be polyethylene wsh less man 
t side crtam per lOOCamros and preferably wrm less 
man l side cnam per 300 c atoms. wr»ch polyethylene 
may moreover contain up io 5 moi.% or one or mors 
otner cc^oiymertsabie olefins such as propylene, buty- 
lene. pentone. 4-methyipeniene. octane 

Omer poiyoiefins may also be considered, tor ex- 
ample polypropylene homo- and copolymers. In ado> 
uon, tne poryojefins used may contain smafl amounts of 
one or more other polymers, tn particular ajkene-l -pol- 
ymers. Good resum can be obtained me staple fibres 
are produced by producing filaments by means of gel 
spinning and reducing said filaments. The gel spinning 
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process rs oescnoed in, tor example, GB-A-2.042.4t 4 
and GfcVA-2.051 667 in principle, mis process consis*s 
m preparing a solution ot me potyotefw. shaping me so- 
lution mto filaments at a temperaiur above me olsso* 

S iuuon temperature ot ihe poryoiefen. cooling the fila- 
ments to below tne dissolution temperature to effect gel- 
ling, and stretenmg me f i laments and simultaneously re- 
moving tho sowem. The foameniamu* obtained can be 
reduced to staple fibres with tne aid of tne Known proc- 

io esses The lengtn of tne staple fibres & tor example be- 
tween i and 300 mm. 

Staple fibres mat are van/ suitable tor me composite 
yam according to me ^venuon are obtained it tne fita- 
roems are reduced by means of stretcn breaiung. The 

is stretcn oreaJung process is described "*n, for example. 
G R Wfay. Modem composite yam Product**, Colum- 
bine Press. Manchester & London, i960. 

Equipment suitable for stretch breaking is per ex- 
ample supplied by Seydei *i Germany. 

w> Tna principle of me stretch breaMng process is that 
a bundle ot filaments © successively passed between a 
rust and a second pair ot roaers, me second of wnicn 
rotates at a higher speed men me first, so mat me tfe*- 
menis are stretched to breaking porf* in this manner a 
bundle ol staple fibres is formed from the buncfle of fila- 
ments, Tne rengin of the staple fibres ft the buncSevar* 
ies. Good resufts can be obtained rf me staple Erasmus 
obtamed have an average length ot between 40 mm and 
1 80 mm preferably between 60 mm and 1 40 mm. more 

3D preferably between n0 mm and t30 mm The staple 
fibres obtained wAh me art ol me known processes and 
oy means of stretch breaking can be spun info a spun 
yam. A spun yam suitable for the invention can nave a 
chicKness of between 6 25 and tOOO Tex (expressed in 

s$ metnc number between M.n. t ana M.n. 160) 

Good results also can be obtained rf tne staple fi- 
bres are mixed with other staple fibres wtm me aid ol 
tne wwwn memoos and me mixture of me staple fore* 
and me otner staple nores is spun inma spun yam. The 

*q otner staple fibres may be natural, aruficai or synmetic 
staple fibres Natural staple neres are nere unoersiood 
to be naturally cccurmg staple fibres such as cotton, 
wool, silk, jute, linen and me bke. Artfficial staple fibres 
are here understood to be staple fibres produced from 

*s natural polymers, wnetner or not mocked, such as ray- 
on, which ts produced from cellulose. Synthetic staple 
fibres are here understood to oe staple raxes produced 
irom a synthetic polymer, eucn as arartude staple fibres, 
poryester staple tores, polypropylene staple fibres. 

so PreteraAiy. poiyamide staple fibres are used in the yarn 
according to ine invention 

Ol course. ! me otner staple fibres are not available 
as such, sad staple fibres may be produced from fila- 
ments by reducmg said Wamems wtm me aid ci me 

ss known memoda or by means ot stretch breaking. 

The strand of wire may comprise any suitable metal, 
sucn as ajurfrmurn. copper, bronze, steel and tne UKe 
Preteradty, wee rs made of an annealed, stainless steel 
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vrWQ wim a thclmees or between 0 C60 mm and 0.160 

pr ereraory between aogo andO. 140 mm The com- 
posite yarn $ produced by twisting mo strands wrm ma 
did ol the Known metnods. 

A composite yam mat every scalable tor mo inven- 
tion consists ot one strand of annealed signless steel 
wire and two spun yams 

Preferably, me composite yam a twisted between 
2 and 6 times per linear cm, more preferably between 
3. 5 ana a 5 times per linear cm 

The invention also rotates to articles compnwng me 
composite yam wim nigh c ut resistance according to tne 
invention. 

The ancles can be made by weaving, plaiting or 
hmttino, me composite yam. so desired m cc*nomation 
won one or more omer yams. 

The composite yam may be used in protective gar- 
menu wen as gloves, aprons, trousers, cuffs and me 
(ike. Sucn garments may be worn by. lor example, per- 
sons wonong m the meat mdusTry. me m&tai ndustry or 
m me wood industry Tne composite yam may also be 
used in vandai-proor areaes sucn as seats in trajn com- 
partments, in aoxwion, me composite yam musy be used 
in hosmg or in hose coverings, for example fire-hoses. 

Tne invention is further iSusvated wfth reference to 
me example, wtmout being limited thereto, 

Example 

A 178 lex (1600 denier) Dyneema* SK €0 trfaroem 
yam was reduced io a ounole of staple ttorestymeans 
of eiretcn or eawng. wim me aid oj Seyr^ eo^pment 
Dyneema R SK 60 is a strong potyemylerte ffere, pro- 
auced oy means of gel spinning, which * supplied by 
DSM HPF m me Netherlands. The average length ol me 
staple fibres was i20 mm. 

in me same manner a lOO KTex potyamide filament 
yam supplied by RionePouienc, was reduced to a hun- 
oie or staple tores wim an average length of 1 20 mm. 

Tne bundes or staple fibres thus ootamed were 
mixed using Sctwumberger^ equpmem type NSC and 
were spun into a yam with ma aid of Cornetor* equ«p- 
ment ot me long staple fiber type. The polyeihylene/ 
polyamide volumetric ratio ot me staple fibres m the yam 
was so/sa 

wrm tne aid at Hame** equipment of the two pas- 
sages type, a composae yam wan nign cut resistance 
was msteo: tram two ot me af orejnentioned yams and 
one strand otmoxi&iO wire inoxiariOis an annealed 
stainless steel wire wsn a ihcfcness of 0 080 mm, wnicn 
is supplied by Sassenscnetdi (RFA) 

The composite yam comprised 39 iwistsfcm A 
glove was Knitted from me composite yam, using Shi- 
ma R equipment, into a circular Knit ccxistrucuoa The 
glove was very flexible and very comfortable 

The cur resistance of the glove was determfied by 
tne msutui Toxiiie oe France at Lyons according w the 
NFS75-001 standard 


The cut resistance was getermfneo oefore and after 
abrasion. The abrascm was effected wrm tne aid of me 
usometre Lhomargy. u»ng tn abrasive P40O, wtitcn 
was replaced every 1 000 cycles Tne wetgm used was 
S 500 g, 

A sample measuring iOx 8 cm was taKen trom ma 
palm of me glove Tne maximum cutnng speed was 10 
cm/3- The kntfe was pressed against me sample with a 
normal force otSN. 

70 The result obtained before abrasion of ma gjov* 
was 20.4 (me average or 5 tests) units according to 
standaid NF 575 - 001 and after abrasion i 7.5 (average 
of 5 tests) units. 

To be adm iftea To the h ighesi class (ctase 4) of cwt- 

t5 resistant articles, an article must yield a result of > 10 
units. « is dear that the glove compr^ng the composite 
yam according to tne invention amply meets m» re- 
quirernant 

A comparative test was carried out using a twamer 
20 of me commercially most successful gloves. Only one 
omer glove p&am a rtgner cut resistance value oeJofo 
abrasion man me glove according to me invention. How- 
ever, mis glove was less flexible and also comprised a 
composite y am mat is to be p reduced m a rnore complex 
£5 manner than me composite yam according to tho nven- 
uon. After abrasion the cut resistance value obtained 
with the gtoveeoccrdmgiothe invention was higher than 
mat obtained wim the aforementioned glove. 
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Claims 


wj(e»»»««W5k 

nM-tAfkAArt in mat ThA finer ^ * 


Composite yam for the manufacture of cut-resistant 
aroctes having « cut-resistance of at least iQ units 
according to the French standard NF S7&401. 
whtch comprises at least. 


. — characterised *i max the fiber 

yam m a spun yam comprising at least staple fibers 
of a poiyotefin wim a weight average molecular 
wetgm of et least 600.000 g/mote and m mat mo 
composite yam is twisted 

2. Composite yam according to aaim i , characterized 
in that linear potyethvtene is used as poiyotelih 

3. Composite yam according to claim 1 or 2, cnarac- 
tenzed tn mat tne staple fibres are reduced fta* 
ments whicntMameots are cotamed by means ot the 
gel spinning p^rocess. 

4. Composite yam according to any one of claims t-3, 
crtamctar26d in that the spun yam contains other 


ss s. Compose yam accordrg to dawn 4. cnaractenzed 
si mat me omer staple fibres are potyamide fibres. 

& Composite yam according to any one of claims 1-5, 


so 
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cnaractenred in mat me siapie Sixes are ootamea 
Dy reducing fifcrnams oy means of sireicn rxaaxing 

7. Composaa yam according toanyone ot claims 1-6, 
cnaracteraed m mat me strand erf wire is a suaftd 
of annealed sjartisss siaal wire. 

a. Composite yam according to any one of claims i -7, 
gnaraaerUeo in max k comprises one strand ot we 
and two spun yams, 

9, Annies for use in protective garments sucn as 
giovas. aprons, trousers, cutfs, m vandal-proof an> 
ctes sucn as seats, in nosmgor in nose coverings 
made oy weaving, puffing or Knitting tne composie 
yam according w any one of cjaims 1 -8 optionafiy 
in comomanon wim one or more osw yams wtiich 
art* les nave a cot- resistanc e of ax teast i 0 urate ac- 
cording to me Frencn standard NF S7S-001. 


Strang von genanetsm roejtreien StanwraM *t 

a. Verrxindgarn nacn a*ero der Ansprflcna l o*s 7. oa- 
ourcn ge*enfTzeichnei. ctafl es o*wo Drantsirang 
und iwei Spawigame umtaoi 

a Ante* zur VVwondung in Scnuiauetdung, wie 
Hajttscnune, Scnurzan, rtoeen. Mansctiettan, m 
zors^rwgssvcneren Anmetn, wa Sszea m Sch&r 
chen oder m ScniaucnumnQflungen, weicne durcn 
Weoea Ftecnten Oder Strcfcon des Vemurtogams 
naiftememder Ansprucnei b« 6\ gegsoenenTaos 
in KomKnawn ma emem oder menreren anaeren 
Ganw, nergesta*& weiden. weicne Artitel emo 
Scjtninoeaana^Btt von zummdest 10 E*nbeaen 
gemafl oem f ranzosiscnen Standard NF S75-001 
aufweoen. 


Bevancticadon* 


ro 
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Patentansprfche 

1. Vemunogarn z u r Hersteilung st*in«i&esianoj9er 
Amkel ma emer Scrmtnoesiandigtei* von *umrt- 
oast 10 Einheaen gemaBdarn franwischen Stan- 
dard NF 575-001, wetcnee zurowideai emen Orant- 
strang und zummdesi em Fasargam umfa&t, da- 
ourcn geKsnnzeicnnet. ea6 das Fasergam em 
Spmnoam ist. das zumindesr Stapesa&om ernes & 
Poiyoiefms mrt emer mascenrnatJaren Motmasse 
von zummoest 600.oc»p/mo| umfaSt, und daefcrcn. 
dad das v^mundgam *er drt K ist. 

Z veroundgam nacn Ansprucn 1, daourcn geKenn- 55 
zeennet. oaJJ Hnearea Potyetnyten als Potyotefin 
verwsndet wird 

a. VerDundgarn nacn Ansprucn l oder 2. dadurcn ge- 
•cennzeicnnei. da© die Stapenasem reouzjone Ftfa- 
mema smd. *eicne Filamente dur** aasGe*spinn- 
verfanran ernanen warden. 

4, VferDundgam nacn einem cfcr Ansprucne l o» 3. da- 
durcn geK^nnzejcnnei. da3 das Spinngam andere 
Stapettasem enmaJi 

5, VarDoodgam nacn Ansprucn 4, dadurcn gexenn- 
zeichnei. da0 dm anderen Stapeirasem PoiyaTnio- 
Fasemsmd. 50 

6. Varbundgam nacn emem da r Ansprucne l ois 5, d»- 
durcn geKennzerchnet. da3 Ote stapeffasem ourcn 
die RaduKiion von Filamemen ourcn ReiSen ernah 

ten warden. 65 

7. verounogam nacn emem der AnsprOcha l ois 6. m- 
durcn geKarwetcnnet, oaQ oar Oramswang em 


t, cc*npo5f» pour la rsoncmcn cyanides ayani wna 
resisianraauxcowpureso^u rno*ns-iOurui^sseton 
la norma franchise W S7SO01, qui comprend au 
rnoins i^i toron de U metaBique et au motns un T4 
fioreux caractense en ce que fa fll fiftreux eat unfSd 
conyrenam au motns d&s fa>f&s d^contffHje& c^une 
po4yo4a&ve qrune masse moKaculaira moyenne en 
poids orau rnotfw 600 000 g/mcHe ei an ce que le « 
conposoe est retorda. 

2. R corpposte sejon la revenoicatjon l, caractense 
an oa quale polyethylene J Wa**e est OiBse comma 
poryortfine. 

X R composoe sejon la rovonolcatjon l on 2. carac- 
tense en ce que tes trores djeconwues sent dee fh 
lamena radmte qu'on ootiem par un procededefila- 
gedegei 

4u R compowie 3a»on rune c^aiconqoe des reverx*- 
oaoons 1 a 3. caraciarise en ce que le file comiem 
cfaulros Area ojscomitue& 

Sw FX compoa^e salon Sa reveodicaton 4. caracrense 
en ce que fee auuee fores dtsoorftnuea eora des 
noros oe pojyamoe. 

& FH composite salon runa queiconque des revenoV 
casons i a 5, caractense en ce qu*or> ootiem tes 
nbres discontinues en reduiaant les filaments par 
una teenmqua da rupture par enrage 

7. Ffl oornposao salon rune quekxmque des revendr 
cstions i a a caractense en ce que le toron de fit 
metatique est un toron o^ M craoer inoxydaote n> 

CuK. 


4 


[ 

- .. * NOV-24-98 09:12AM FMHECHNICAL SERVICES 


4234958136 


T-231 P. 05/05 F-Q28 


EP044S872B1 


Fa compoene satan ll*no qu&ccnque cm rovenai- 
cstions i h 7. casBd&nsA on cq quM commend urt 
lorondefilnwtajtfqw eideuxW**- 

Anctes pour uuisauonoansdBSvaiernenjsaa pro- s 
taction lets que Oes gams, des laotierc, oes panta- 
lons. des manctwues. aos articles a rdprecve du 
* amiajjsme tea quo das sieges, dans (tea tuyaux. 
ou des gones do wyaux, faorquea par t iWsagfc nai- 
ia^outricoiagequWcoinpo^«^l^noqu©h 
cooquo 08s rovandicaiians l ft S, tacutwivemenf 
en comparaeon avoc ou ou ptusjoure auvos 
Cos aroctes ayam une rtosiance an* eoupures 
cfau moina 10 unites &&ton k norm© fran^ase NF 
S75-O01. 75 
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